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POTENTIAL HAZARDOUS WASTE SITE PRELIMINARY ASSESSMENT

PART I: SITE INFORMATION

1. Site Name/Alias_IBM Country Club

Street _Route 9 (South Road)

City Poudhkeepsie State__ New York Zip_12602
2. County__ Dutchess County Code 027 _ Cong. Dist. NY-25
3 EPA ID No. NYD982531907 ‘ '

4. Latitude__ 41°38°36" N Longitude __ 73°55' 12" W
USGS Quad.__Poughkeepsie Quadrangle, 1957, photorevised 1982.

5. Owner_International Business Machines Corp. Tel. No._(914) 433-1234
Street__Route 9 (Soufh Road) | '

City__Poughkeepsie State____New York Zip 12602
6. Operator__Same as owner Tel. No.__Unknown’

Street

~ City 3 State . Zip

7. Type of Ownership

Private [ Federal O state

[ County O Municipal ] Unknown O Other
8. Owner/Operator Notification on File

] RCRA 3001 Date [ CERCLA 103c Date

[x] Unknown ’
9. Permit Information

Permit Permit No. Date issued Expiration Date Comments

State Pollutant Discharge
Elimination System .
(SPDES) NY0005541 June 1, 1985 \June 1, 1990

10.  Site Status
x] Active O Inactive [J Unknown

11.  Years of Operation 1940s to present

12. Identify the types of waste units (e.g., landfill, surface impoundment, piles, stained soil,
above- or below-ground tanks or containers, land treatment, etc.) on site. Initiate as many -
waste unit numbers as needed to identify all waste sources on site.

Waste Unit No. : Waste Unit Type
1 dry well
2 septic tank
13. Information available from , ' ,
Contact__AmyBrochu Agency_U.S. EPA Tel. No._(201) 906-6802
Preparer._Thomas Varner Agency_NUSCorp.  _ ___ Date January 31, 1989
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PART li: WASTE SOURCE INFORMATION

For each of the waste units identified in Part I, complete the following seven items.
Waste Unit No. 1 - dry well

1. Identify the RCRA permit status, if applicable, and the age of the waste unit.
Not Applicable

2. Describe the location of the waste unit and identify clearly on the site map.

This waste unit consisted of a rock-filled dry well located about 5 feet outside of the western
wall of the IBM country club maintenance building. A floor drain in this building led to a
recessed oil/water separator tank that in turn discharged into the dry well.

3. Identify‘the size or quantity of the waste unit (e.g., area or volume of a landfill or surface
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous
substances in the waste unit.

The dry well was 3 to 5 feet deep, 10 feet wide, and 15 feet long. Its total volume was
approximately 600 cubic feet (assuming a constant slope across the bottom). The quantity of
hazardous substances deposited is unknown.

4. Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The ‘
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry,
liquid, or gas.

Liquid

5. Identify specific hazardous substance(s) known or suspected to be present in the waste unit.

Analysis of water samples collected from the dry well on November 20, 1987, revealed the
presence of the following contaminants:

1,1-dichloroethane: 7.5 ug/L carbon tetrachloride: 27 ug/L
1.1,1-trichloroethane: 200 ug/L tetrachloroethylene: 36 ug/L
toluene: 15 ug/L acetone: 62 ug/L

6. Describe the containment of the waste unit as it relates to contaminant migration via

groundwater, surface water, and air.

There was no containment of this waste unit. Liquid was discharged into the rocks about 1
foot above the water table. Local groundwater flow is toward the nearby Casper Creek.
Contaminants could also have volatilized from the recessed oil/water separator tank. (A vent
from the tank was identified during excavation on November 20, 1987.)

7. Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify
their locations on site.

A stained area was observed in the vicinity of a gasoline fill pump located at the northwest
corner of the maintenance building. A 5- by 5-foot area was excavated to a depth of 1.5 feet
on November 20, 1987.

Ref. No. 2
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PART il WASTE SOURCE INFORMATION

For each of the waste units identified in Part 1, complete the following seven items.
Waste Unit No. 2 - septic tank

1. Identify the RCRA permit status, if applicable, and the age of the waste unit.
Not applicable

2. Describe the location of the waste unit and identify clearly on the site map.

This waste unit consists of a septic tank located approximately 15 feet south of the IBM
country club maintenance building. The septic tank received drainage from a sink in the
maintenance building as well as from bathroom drains. Septic tank effluent ultimately
discharged to a leach field approximately 140 feet east of the septic tank.

3. ldentify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous
substances in the waste unit.

The size of the septic tank as well as the quantity of hazardous substances is unknown.

4, Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry,
liquid, or gas.

Liquid
5. Identify specific hazardous substance(s) known or suspected to be presentin the waste unit.

Analysis of samples collected from septic tank surface and subsurface liquid on November 24,
1987 and November 25, 1987, respectively, revealed the presence of the following
contaminants and their corresponding concentrations:

methylene chloride: 320 ug/L and 120 ug/L

1.1,1-trichloroethane: 67,000 ug/L and 11,000 ug/L
1,1-dichloroethane: 7,000 ug/L and 3,300 ug/L

6. Describe the containment of the waste unit as it relates to contaminant migration via
groundwater, surface water, and air.

Contaminated effluent was discharged directly into the ground; groundwater is therefore
potentially affected. Local groundwater flow is toward the Casper Creek. Volatilization of
contaminants into the air from this waste unit is unlikely.

7. Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify
their locations on site.

See previous page.

Ref. No. 2
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PARTIIl: HAZARD ASSESSMENT
GROUNDWATER ROUTE

Describe the likelihood of a release of contaminant(s) to the groundwater as follows:
observed, alleged, potential, or none. Identify the contaminant(s) detected or suspected, and
provide a rationale for attributing the contaminant(s) to the facility.

There is a very high potential for a release of 1,1,1-trichioroethane, 1,1-dichloroethane, and
toluene to groundwater. These compounds were detected in groundwater samples collected
from shallow monitoring well CC-101S, located 10 feet from the dry well, as weil as in dry well
and other monitoring well samples.

Ref. No. 2(Fig. 4-9, Table 3-1)

Describe the aquifer of concern; include information such as depth, thickness, geologic
composition, permeability, overlying strata, confining layers, interconnections,
discontinuities, depth to water table, groundwater flow direction.

Sand and gravel units comprise the aquifer of concern, the most productive source of
groundwater in the county. Distinct sand and gravel units may be found in alternating layers
that are usually interbedded with layers of silt and clay. The sand and gravel layers are
generally less than 25 feet thick but may be as thick as 50 feet. Sand and gravel comprise the
principal unconsolidated deposit in an area approximately 4.5 miles long and 1.5 miles wide at
its widest point. However, small areas of lacustrine (silt and clay) deposits overlie the sand and
gravel, and act as confining layers.

Immediately above the dolostone bedrock beneath the site is a sand and gravel layer that
ranges in thickness from 8 to 32 feet and in permeability from 3 x 105 to 2 x 10° cm/sec.
Overlying this unit is a later of sandy siit 1.5 to 38 feet thick that has a permeability of 4 x 10°
¢m/sec. Above that and extending to the ground surface is a clayey silt unit ranging 0 to 60
feet in thickness and from 1 x 10%to 4 x 10° in permeability, thus being the less permeable of
the two deposits overlying the aquifer of concern.

Groundwater flow within the sand and gravel layer is to the east and southeast, toward

Casper Creek. Groundwater lies 36 feet beneath the ground surface near the location of the
dry well.

Ref. Nos. 2(pp.4-1,4-2,4-5; Fig. 4-2), 8

Is a designated sole source aquifer within 3 miles of the site?

A review of available information indicates that there are no sole source aquifers within 3
miles of the site.

What is the depth from the lowest point of waste disposal/storage to the highest seasonal
level of the saturated zone of the aquifer of concern?

26 feet. The water fevel in monitoring well CC-101T was measured at an elevation of 94 feet.
The bottom of the dry well was 10 feet below grade, which is at an elevation of 130 feet.
Depth = (130-10)-94 = 26 ft. :

Ref. No. 2(Fig. 4-2)

What is the permeability value of the least permeable intervening strata between the ground
surface and the aquifer of concern?

1x 10 cm/sec.
Ref. No. 2
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What is the net precipitation for the area?
14in.
Ref. No. 3

Identify uses of groundwater within 3 miles of the site (i.e., private drinking source,
municipal source, commercial, industrial, irrigation, unusable).

Two public supply wells that serve the Village of Wappingers Falls and another two backup
supply wells are known to draw water from the aquifer of concern. Another public supply
well, owned by the Atlas Water Company, lies 1.75 miles from the site and serves 1,300 people,
but its completion depth is not documented. One other municipal and 10 nonmunicipal
community water systems (wells) lie within 3 miles of the site and serve a total of 1,934 people,
but it is also unknown whether these draw from the aquifer of concern. Commercial,
industrial, and irrigational use is not documented. No alternate drinking water supply is
currently available in the Village of Wappingers Falls.

Ref. Nos. 7,8, 14, 15

What is the distance to and depth of the nearest well that is currently used for drinking or
irrigation purposes?

Distance 2.55mi. Depth 80 ft

Ref.No. 8

Identify the population served by the aquifer of concern within a 3-mile radius of the site.

There are at least 5,300 people that obtain drinking water from the aquifer of concern (Village
of Wappingers Falls public supply).

Ref.No. 7,8, 15

SURFACE WATER ROUTE

Describe the likelihood of a release of contaminant(s) to surface water as follows: observed,
alleged, potential, or none. Identify the contaminant(s) detected or suspected, and provide a
rationale for attributing the contaminants to the facility.

There is no potential for a release to surface water. All contaminated waste was discharged
beneath the ground surface.

Ref. No. 2

What is the facility slope in percent? (Facility slope is measured from the highest point of
deposited haz:rdous waste to the most downhill point of the waste area or to where
contamination is detected.)

Not Applicable

What is the slope of the intervening terrain in percent? (Intervening terrain slope is
measured from the most downhill point of the waste area to the probable point of entry to
surface water).

Not Applicable
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What is the 1-year 24-hour rainfall?
The 1-year 24-hour rainfall is 3.0 inches.
Ref. No. 3

What is the distance to the nearest downslope surface water? Measure the distance along a
course that runoff can be expected to follow.

Not Applicable

ldentify uses of surface waters within 3 miles downstream of the site (i.e., drinking,
irrigation, recreation, commercial, industrial, not used).

No drinking water intakes are located within 3 miles downstream of the site along the Casper
Creek. Also, this creek is not known to have recreational, industrial, or commercial uses within
3 miles of the site.

Ref. Nos. 7,10

Describe any wetlands, greater than 5 acres in area, within 2 miles downstream of the site.
Include whether it is a freshwater or coastal wetland.

Not Applicable

Describe any critical habitats of federally-listed endangered species within 2 miles of the site
along the migration path.

Not Applicable

What is the distance to the nearest sensitive environment along or contiguous to the
migration path (if any exist within 2 miles)?

Not applicable

Identify the population served or acres of food crops irrigated by surface water intakes
within 3 miles downstream of the site and the distance to the intake(s).

Not applicable

What is the state water quality classification of ti}e water body of concern?

Casper Creek is designated as a class C water body by the New York State Department of
Environmental Conservation.

Ref. No. 13

Describe any apparent biota contamination that is attributable to the site.

No biota contamination is documented.
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AIR ROUTE

22.

23.

Describe the likelihood of a release of contaminant(s) to the air as follows: observed,
alleged, potential, none. Identify the contaminant(s) detected or suspected, and provide a
rationale for attributing the contaminant(s) to the facility.

There is a potential that a small quantity of contaminant vapors may have been released to
the air through a vent line from liquid contained in the oil/water separator. Contaminated
liquid disposed of in this manner, as determined by analysis of dry well samples, include 1,1-
dichloroethane, 1,1,1-trichloroethane, toluene, carbon tetrachloride, acetone, and
tetrachloroethylene.

Ref. No. 2

What is the population within a 4-mile radius of the site?
Approximately 60,700 people.
Ref. No. 12

FIRE AND EXPLOSION

24,

25.

Describe the potential for a fire or explosion to occur with respect to the hazardous
substance(s) known or suspected to be present on site. Identify the hazardous substance(s)
and the method of storage or containment associated with each.

No potential for fire or explosion exists since the substances of concern were discharged
underground as liquid.

Ref.No. 2

What is the population within a 2-mile radius of the hazardous substance(s) at the facility?
Approximately 16,700
Ref. No. 12

DIRECT CONTACT/ON-SITE EXPOSURE

26.

27.

28.

Describe the potential for direct contact with hazardous substance(s) stored in any of the
waste units on site or deposited in on-site soils. Identify the hazardous substance(s) and the
accessibility of the waste unit.

There is no potential for direct contact since the dry well and the septic tank are underground
waste units.

Ref. No. 2

How many residents live on a property whose boundaries encompass any part of an area
contaminated by the site?

None
Ref. No. 9

What is the population within a 1-mile radius of the site?
Approximatley 8,100 people
Ref No 12
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PARTIV: SITE SUMMARY AND RECOMMENDATIONS

IBM Country Club consists of an inactive septic system and an inactive, 600-cubic-foot dry well
located at the 370-acre IBM country club in Poughkeepsie Township, Dutchess County, New York.
The site lies 1.25 miles east of the Hudson River and 850 feet west of the Casper Creek in a
commercial/residential section of Poughkeepsie. There are approximately 27,800 people living
within 3 miles of the site.

IBM has owned and operated the country club since the 1940s. A maintenance shed at the northern
end of the country club property was used to maintain golf carts and groundskeeping equipment.
Between 1983 and 1985 the shed was relocated near the southwest corner of the property. During a
1987 inspection of the shed by IBM, a floor drain was discovered that led into a recessed oil/water
separator tank. Solvents that had been used to degrease equipment had been hosed off the
machinery and allowed to run down the drain and into the tank, along with the dissolved oil and
grease. This waste then exited the oil/water separator through a pipe to the dry well, which was
discovered by IBM upon excavation of an area next to the shed. Analysis of water samples collected
from the well revealed the presence of 1,1,1-trichioroethane, acetone, tetrachloroethylene, toluene,
and 1,1-dichloroethane. Notable concentrations of 1,1,1-trichioroethane and 1,1-dichloroethane
were found in samples collected from a septic tank that had been connected to a sink in the
maintenance shed. The septic tank discharged this waste directly into the ground over an area of
approximately 2,900 square feet. The septic tank was subsequently emptied, and the effluent line to
the leach field was plugged. In 1988 the old tank was removed and a new one installed. The total
guantity of hazardous substances disposed of in the well and the septic tank is unknown.

Analysis of groundwater samples collected from monitoring wells near and around the former dry
well location showed the presence of several of the compounds that were found in dry well water
samples. Groundwater is also potentially affected by septic tank discharge, since low concentrations
of trichloroethane were found in groundwater samples collected from monitoring wells near the
leach field. No potential for direct contact exists since all hazardous waste was discharged
underground.

No cleanup actions other than those conducted by IBM have been initiated, nor are any known to be
scheduled. Similarly, no enforcement actions are known to have been taken.

Based on analytical results that show contamination of the aquifer of concern downgradient from
the waste units, and the use of this aquifer for drinking water, this site is recommended for a
MEDIUM PRIORITY site inspection. Off-site, upgradient and downgradient groundwater samples
should be collected to either confirm or disprove an observed release.
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[BM COUNTRY CLUB
POUGHKEEPSIE, NEW YORK

NOVEMBER 10, 1988
PHOTOGRAPH INDEX

ALL PHOTOGRAPHS TAKEN BY SUE KENNEDY

ihoto Number Description Time
1P-1 0943

Looking southeast at entfance to country club.

1P-2 Looking due east at entrance and club buildings. ' 0943

1P-3 ' Looking northeasi at property. 0944

I '
’I
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[BM COUNTRY CLUB, POUGHKEEPSIE, NEW YORK

November 10, 1988 0943
Looking southeast at club entrance.

November 10, 1988 0943
Looking cue east at entrance and club buiidings.




[BM COUNTRY CLUB, POUGHKEEPSIE, NEW YORK

November 10, 19
Looking northesa




)

APPENDIX B
BACKGROUND INFORMATION




10.

1.

12.

13.

14.

15.

16.

02-8810-71-PA
Rev.No.0Q

REFERENCES

SOURCE

NYSDEC, June 1, 1985, New York State Department of Environmental Consérvation State
Pollutant Discharge Elimination System Discharge Permit, Permit No. NY0005541.

Hydrogeochemical Assessment of B259 Country Club Maintenance Building Area.
Groundwater Sciences Corporation, Milton Chazen Associates, and Lawler, Matusky, & Skelly
Engineers, March 1988.

Uncontrolled hazardous waste site ranking system, A user's manual, 40 CFR, Part 300,
Appendix A, 1986. ' ' ‘

Telecon Note: Conversation between Ms. C. Cibelli, Poughkeepsie Town Clerk’s Office, and
Thomas Varner, NUS Corp., January 3, 1989.

Telecon Note: Conversation between Mr. Fred Andros, Supervisor, Poughkeepsie Township
Water Department, and Thomas Varner, NUS Corp., January 3, 1989.

Telecon Note: Conversation between Mr. Tom Maloney, Poughkeepsie Town Engineer, and
Thomas Varner, NUS Corp., January 3, 1989.

New York State Atlas of Community Water System Sources, New York State Department of
Health, 1982.

Simmons, E.T., 1.G. Grossman, and R.C. Heath. Ground-water resources of Dutchess County,
New York. NYSDEC Water Resources Commission, Bulletin GW-43. Albany, N.Y_, 1961.

U.S. Department of the Interior, Geological Survey Topographic Map, 7.5 minute series,
"Poughkeepsie Quadrangle, N.Y.", 1957, photorevised 1982. .

Telecon Note: Conversation between Ms. C. Cibelli, Poughkeepsie Town Clerk’'s Office, and
Thomas Varner, NUS Corp., January 17, 1989.

New York State Department of Environmental Conservation, Division of Fish and Wildlife,
Significant habitat overlay Nos. 1 and 2, "Hartford Quadrangle, CT-NY", March 1981.

General Sciences Corporation, Graphical Exposure Modeling Systems (GEMS). Landover,
Maryland, 1986. ‘

Telecon Note: Conversation between Ms. Terry Harrison, NYSDEC Region 3 Regulatory Affairs
Office, and Thomas Varner, NUS Corp., January 18, 1989.

Telecon Note: Conversation between Mr. Leo Lowney, Village of Wappinger Falls Clerk, and
Thomas Varner, NUS Corp., January 25, 1989.

Telecon Note: Conversation between Mr. John Bailey, Villagé of Wappingers Fails Water
Foreman, and Thomas Varner, NUS Corp., January 25, 1989. '

Off-Site Reconnaissance Information Réporting Form, IBM Country Club, TDD No. 02-8810-71,
NUS Corp. Region 2 FIT, Edison, New Jersey, November 10, 1988.



REFERENCE NO. 1



-202°9°85;
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

‘ ‘State Pollutant Discharge Elimination System (SPDES)
L — DISCHARGE PERMIT
Special Conditions (Part 1)

Industrial Code 3999 Facility ID Number: NY- _000-5541

Discharge Class (CL) 03 UPA Tracking Number: __3=1346-35/76~0

Toxic Class (TX) T Effective Date (EDP): _ June 1, 1985

Major D.B. 13 Expiration Date (ExDP).__June 1, 1990

Sub D .B. 01 , Modification Date(s) ___March 1, 1983

Water Index No. K  (Hudson River) Attachment(s): Ceneral Conditions (Part ||, XXXX 2/85)

This SPDES permit is issued in compliance with Title 8 of Article 17 of the Environmental Conservation Law of New
York State and in compliance with the Clean Water Act, as amended, (33 U.S.C. §1251 et. seq.) (hereinafter referred to

as “the Act”). . .
Attn: Michael Mezzio

Permittee Name: Internaticnal Business Machines Corporation

Stfee{: P-O. BOX 950

City: Poughkeepsie __ State:_ New York Zip Code: __ 12602

is authorized to discharge from the facility described below:

Facility Name: Intermational Business Machines Corporation

Location (C.T.V): Poughkeepsie (T) County: Dutchess

Mailing Address (Street): P.0. Box 950

Mailing Address (City)_Poughkeepsie qiate:  New York Zip Code: 12602
o ' ' o) i
from Outfall No. 003 at: Latitude _41~ 39" Q0" & Longitude 73 56' 30
into receiving waters known as; ___Lower Hudson River Class__A

and: (list other Outfalls, Receiving Waters & Water Classification)
Outfalls 001, 002, 020, 023, and 024: into Lower Hudson River, Class A; [H-2]

Outfalls 009, 013, 018, 019, and 010 to Spring Book, Class D [H-107 ]
Outfalls 004, and 017, into Caspar Creek, Class D. [H-105]

in accordance with the effluent limitations, monitoring requirements and other conditions set forth in this permit.

This permit and the authorization to discharge shall expire on midnight of the expiration date shown above and the
permittee shall not discharge after the expiration date unless this permit has been renewed, or extended pursuant to law.
To be authorized to discharge beyond the expiration date, the permittee shall apply for permit renewal as prescribed by
Sections 17-0803 and 17-0804 of the Environmental Conservation Law and PaRs 621, 752, and 755 of the Departments’

rules and regulations.

PERMIT ADMINISTRATOR DATE ISSUED ADDRESS 21 south Putt Corners Rd.
Z.// /‘/'3,2 New Paltz, NY 12561-1696

ey

Ralph Manna, Jr.
Distribution: C. Maniredi/P. Doshna

E. Reilly / y :
R. Hannaiord - BWFT 7 y 7o /
: "\(;/-Zr Y2
4

R. Baker - EPA, NY SN —
R. Spear - EPA, NJ

Dutchess Co. Health Dept.

- SIGNATURE




91.20-2a (7/84) ' Facility 1D ¢ ___NY-000-5541
Part 1, Page 2 of 12
FINAL EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
During the Period Beginning (EDPM)  Jupe 1, 1986
and lasting until June 1, 1990

 the discharges from the permitted facility shall be limited and monitored by the

permittee as specified below:

Minimum

Cross Monitoring Requirements
Outfall Number & Discharge Limitations Measurement Sample
Effluent Parameter Daily Avg. Daily Max. Units Frequency Type
Outfall 001 Non-Contact Cooling Water:
Flow Monitor Monitor MGD Continuous Meter
BOD, 5-Day (Net) Monitor Monitor mg/l Weekly Grab
Temperature Monitor 105 Deg. F Weekly Instantaneo
pH (6.0 to 9.0) range Su Weekly Grab
Outfall 002 Non-Contact Cooling Water:
Flow Monitor Monitor - MGD Continuous ‘ Meter
BOD, 5-Day (Net) Monitor Monitor mg/1 Weekly Grab
Temperature Monitor 100 Deg. F Weekly Instantaneo:
pH ' (6.0 to 9.0) range Su Weekly Grab
OQutfall 023 Non-Contact Cooling Water:
Flow Monitor Monitor MGD Continuous Meter
BOD, 5-Day (Net) Monitor Monitor mg/1 Weekly Grab
Temperature Monitor 105 Deg. F Weekly Instantaneot
pH (6.0 to 9.0) range SuU Weekly Grab
Outfall 024 Non-Contact Cooling Water:
Flow Monitor Monitor MGD Continuous Meter
BOD, 5-Day (Net) Monitor Monitor mg/1 Weekly Grab
Temperature . Monitor 105 Deg. F Weekly Instantaneou
pH _ (6.0 to 9.0) range SuU Weekly Grab

Note: The permit application must list all the corrosion/scale inhibitors, or biocidal-type
compounds used by the permittee. If use of new boiler/cooling water additives is

intended, application must be made prior to use.



Facility ID NY-000-5541
Page 2a of 12

SPECIAL CONDITIONS - INTAKE

The permittee shall develop the following studies and plans for review and
approval:

1Y)

2)

3)

Within 60 days of the issuance of this permit modification, the permittee
shall develop and submit for approval a proposed impingement study methodology
for assessing the impacts of the existing and proposed cooling water intakes.
The proposed methodology shall include a schedule of at least ome 24 hour
collection per week for ome year.

Within 60 days of the issuance of this permit modification, the permittee
shall submit an interim operating plan for the five (5) cooling water intakes.
This plan shall identify the methods to be utilized to minimize impingement
and entrainment impacts of the cumulative cooling water withdrawl prior to
completion of the impingement study and final operating plan. The interim
operating plan must ensure that maximum utilization of the Johnson screen
intake is employed.

Within fifteen months of the approval of the impingement study, the permittee
shall submit the final integrated operating plan for the five cooling water
intakes. The final plan shall include the following:

- The results of the data collection program and impingement study.

- Complete discussion of the methods to be employed to minimize impingement
" and entrainment throughout the life of the facility.

- Complete discussion of any proposed mitigation to compensate for fish losses
resulting from impingement and entrainment. Consideration must be given
to the feasibility of a fish return system or continous screen washing.

Three copies of all reports shall be submitted to the undersigned Permit Administrator
within the timeframes specified. Based upon the review of the submitted data,

the Department reserves the right to require additional data collection and/or

to require additional conditions, operating changes or mitigation, including but

not limited to a fish return system or continous screen washing during periods of
high impingement, as may be necessary to protect the aquatic resources of the

State.
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FINAL EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During the Period Beginning __(EDPM) June 1, 1986

-and lasting until June 1, 1990

the discharges from the permitted facility shall be limited and monitored by the
permittee as specified below:

Minimum
- Gross | Monitoring Requirements
Outfall Number & ' Discharge Limitations Measurement Sample
Effluent Parameter Daily Avg. Daily Max. Units Frequency Type

Outfall 003 - Process Water, Cooling Tower Blowdown, and Boiler Blowdown:

Flow Monitor Monitor gpd " Daily Calculated
BOD, 5-Day Monitor 160 lbs/day Weekly Grab#

011 & Grease Monitor 15 mg/1 Weekly Grab#
Nitrogen, Ammonia (as N) Monitor 48 lbs/day Weekly Grab#

pH (6.0 to 9.0) range su Daily Grab#
Iron, Total _ Monitor ‘ 2.0 lbs/day Weekly Grab#
Manganese, Total Monitor 5.0 lbs/day Weekly Grab#f
Phenolics, Total Monitor Monitor lbs/day Weekly Grab#
Cyanide, Total Monitor 0.68 lbs/day Weekly Grab#
Total Aggregate (Note 1) Monitor 2.0 lbs/day Weekly Calculated
Chromium, Total Monitor 2.0 lbs/day Weekly Grab#
Cadmium, Total Monitor 0.8 lbs/day Weekly ’ Grab#
Nickel, Total Monitor 5.0 lbs/day Weekly Grab# -
Zinc, Total Monitor- 1.5 lbs/day Weekly Grab#
Chromium, Hexavalent Monitor 0.2 lbs/day Weekly Grab#
1,2-dichloroethane 0.2 Monitor lbs/day Weekly Grab#
Silver, Total Monitor 1.3 lbs/day Weekly Grab#

Bis (2-ethylhexyl) Phthalate Monitor 0.07 lbs/day Monthly Grab#
Solids, Settleable Monitor 0.3 ml/1 Once per batch Grab
Copper, Total ~ Monitor 1.36 lbs/day Weekly Grab#

# The individual mass loadings of each batch discharge shall be added together for each
calendar day, to arrive at a '"calculated" daily mass loading. Flow measurement shall
be by means of a Totalizing Flow Meter or by measurements of the volume of each batch.

Note 1: The parameter "Total Aggregate (Note 1)" shall be calculated as the arithmetic
sum of each of the loadings of all 29 Purgeable Halocarbons listed under EPA
Method 601; the required samples and analyses shall be dome in accordance with

EPA Method 601.

Note 2: (Water Treatment Chemicals): The permit application must list all of the
corrosion/scale inhibitors, or biocidal-type compounds used by the permittee.
If the use of new boiler/cooling water additives is intended, application must
be made prior to use.
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ETNAL EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
During the Period Beginning March |, ]988
and lasting until June 1, 1990
the discharges irom the permitted facility shall be limited and monitored by the
permittee as specified below:
Mmimurﬁ
Monitoring Requirements

Outfall Number & Discharge Limitations Measurement Sample
Effluent Parameter Daily Avg.  Daily Max. Units Frequency Type

0C9A Buildirg 012 Foundation Drainage:

Flow » Monitor Monitor gpd Monthly Totalizing Met

Total Aggregate (Note 1) Monitor Monitor mg/1 Monthly Grab

Note: 1 The parameter "Total Aggregate (Note 1)" shall be calculated as the arithmetic sum
the individual concentrations of all 29 Purgeable Halocarbon Priority Pollutants
which shall be analyzed using EPA Method 601. :

009 Non Contact Cooling Water, Steam Condensate, Building 012 Foundation Drainage, and
Stormwater Runoff.:

Flow Monitor Monitor gpd 2/month Meter

BOD, S-Day Monitor Monitor mg/1 2/month . Grab

Solids, Suspended Monitor Monitor mg/1 2/month Grab
Temperature Monitor 90 Deg. F 2/month Instantaneous
pH (6.0 to 9.0) Range Su 2/month Grab
Phenolics, Total " Monitor Monitor mg/1 2/month Grab

013 Non-Contact Cooling Water, Stormwater Runoff, Steam Condensate:

Flow Monitor Monitor gpd . ' 2/month Meter

80D, 5-Day ‘ Monitor Monitor mg/1 2/month Grab

Solids, Suspended Monitor Monitor mg/1 2/month Grab
Temperature Monitor 90 Deg. F 2/month Instantaneous
pH : (6.0 to 9.0) Range SuU 2/month Grab

Ammonia Nitrogen (as NH3)_ Monitor 2.0 mg/1 2/month Grab

Iron, Total 2.0 4.0 -~ mg/1 Monthly Grab

(The permittee may discharge minor amounts of chiller water drained from the "Chilled Water
System", as outlined in the February 1987 Repcrt prepared by Wehran Engineering. Each
discharge shall be limited such that temperature does not exceed 90 Deg. F, pk shall be withi
the range of 6.0 to 8.0 SUZ2The permittee shall perform representative sampling of the
chilled water system weekly for pH and temperature to demonstrate compliance with these
requirements. The permittee shall report at the time the monthly Discharge Monitering Report
is submitted, weekly sampling results and data concerning the nature, duration, estimated
amount and Tocation of each such discharge.

NOTE: (Water Treatment Chemicals): The permit application must list all the corrosion/scale

inhibitors or biccidal-type compounds used by the permittee. If the use of new boiler/coclinc
water additives is intended, application must be made prior to use.
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Final EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During the Period Beginning June 1, 1985

and lasting until June 1, 1990

the discharges trom the permitted facility shall be limited and monitored by the

permittee as specified below:

1 Minimum
’ Gross Monitoring Requirements
Outfall Number & Discharge Limitations Measurement . Sample
Effluent Parameter Daily Avg. Daily Max. Units Frequency Type

017 Non-Contact Cooling Water, Boiler Blowdown, Stormwater Runoff, Steam Condensate:

Flow Monitor Monitor gpd 2/month Meter
BOD, 5-Day Monitor Monitor mg/1 2/month Grab
Solids, Suspended Monitor Monitor mg/1l 2/month Grab
Temperature Monitor 90 Deg. F 2/month Instantaneous
pH (6.0 to 9.0) range SU 2 /month Grab
Chlorine, Total Residual Monitor 0.4 mg/1l 2 /month Grab
2,2-dibromo-3-nitrilopro-

pionamide Monitor 1.0 mg/1 Monthly Grab
Sulfite Monitor 2.0 mg/1 2/month Grab
Iron, Total Monitor -0.82 lbs/day 2/month Grab

004 Swimming Pool Discharge:

Flow ' Monitor Monitor gal./batch Once per batch Calculated
Chlorine, Total Residual " Monitor - 2.0 mg/1l Ouce per batch Grab
Solids, Suspended Monitor 50 mg/1 Once per batch Grab

(Note: Outfall 004 is an intermittant discharge of water from a swimming pool, which is
normally emptied annually. Samples and analysis as required above shall be required only
during those reporting periods during which a discharge event occurs.)

018 Surface Runoff from Spill Containment for 0il Storagé Tanks, Steam Condensate:

Flow Monitor Monitor gpd Monthly Estimate

0il & Grease Monitor 15 mg/1l - Once per dis-  Grab
charge event

019 Surface Runoff from Spill Containment for Oil Storage Tanks:

Flow. Monitor Monitor gpd Monthly . _Estimate-
0il & Grease 15 _ mg/1 Once per dis-  Grab
charge event

(Note: Outfall 019 is an intermittant discharge from a berm around Oil Storage Tanks and
Emergency Generators. The monitoring requirements listed here apply only when these 0il
Storage Tanks are in use, or when any Emergency Generator is in operation).

020 Steam Condensate - Screenhouse: No Monitoring Required.

Note (Water Treatment Chemicals): The permit application must list all the corrosion/scale
inhibitors, or biocidal-type compounds used by the permittee. If the use of new boiler/
cooling water additives is intended, application must be made prior to use.

i
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Final EFFLUENT UIMITATIONS AND MONITORING REQUIREMENTS

During the Period Beginning June 1, 1985

and lasting until , __June 1, 1990

the discharges from the permitted facility shall be limited and monitored by the

permittee as specified below:

. Minimum
. Gross Monitoring Requirements
Outfall Number & Discharge Limitations Measurement Sample
Effluent Parameter . Daily Avg. Daily Max. Units Frequency Type

OQutfalls 009 and 0!3 (Pro Rated Average):

Zinc, Total Monitor 0.3 mg/1 2/month Calculated

@ The concentrations for "Zinc, Total' shall be calculated based on flow measurements and
chemical analyses of both outfalls 009 and 013, according to this formula:

3 F1+F2

= Concentration of Zinc at Outfall 009
Concentration of Zinc at Qutfall 013
Concentration of Zinc as reported
Measured Daily Flow at Outfall 009
Measured Daily Flow at Outfall 013

OO0
L e L N

N

Sum of Outfalls 003 and 009:

Chloroform 0.38 Monitor 1b/d Weekly Calculated?
Phenolics, Total Monitor 0.36 . 1b/d Weekly Calculated*

*The "Sum of Outfalls'" ioading for this parameter shall be calculated as the arithmetic sum
of the individual loadings at Outfall 003 and 009 respectively. For the purposes of
Zhis monitoring requirement, effluent sampies shall be taxen at outfalls 003 and 009
simultaneously (cn tne same sampiing day). If samples and analysis are only conducted
at one outfall on a given sampling day, then the result from that sample shall be
considered to be the "daily loading" for that day, for the purpose of determining
compliance with the effluent limitations listed here.
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I FINAL EFFLUENT LIMITATIONS AND MONITORING REQUIREME.\TS

' ' DQrmg(he Period Beginning October 1, 1987

and lasting until June 1, 1990

I the discharges from the permitted facility shall be mited and monitored by the
permittee as specified below:

Minimum
Monitoring Requirements
I Outfall Number & Discharge Limitations Measurement Sample
Effluent Parameter Daily Avg. Daily Max. Units Frequency Type

and Stermwater

l 001, 002, 003, 009, 013, 017, 023 and 024, Process Wastewater, Cooling Water,
Runoff (Pro-rated Camosite Sample) :

I Effluent Toxicity®  monitor  Monitor®  sperigene® Saniannuanyg 24-hr. Carmp.
Copp?g’ Total Monitor Monitor mg/1 Seniannually(c) 24~hr, 2
Flow Monitor Monitor gpd Semiannually Calculated

(a) "Effluent Toxicity" in this part shall mean the toxicity of the effluent as measured
in acute tests specified in "Manual for Toxicity Testing of Industrial ang Municipal
"Effluents", NYSDEC, February, 1985. Both daphnid and fathead minnow acute tests
shall be performed, as described on pages VI-6 and VI-10 of the Toxicity Testing
Manual. The permittee may use alternate Toxicity Testing Methods, where such methods

(b) The "LC50" in % Effluent for both daphnid and fathead minnow as defined in "Mamual
for Toxicity Testing of Industrial and Municipal Effluents® shall be determined and
reported. .

(c)  Discharge Monitoring Requirements for effluent toxicity testing shall apply for the
period April 1 through November 30. One test shall be performed during October -
November, 1987. The LC50 in % Effluent shall be repo:

&

For the purpcses of the effluent toxicity testing recuired in this part, a 24-hour
flcw-prerorticned camposite sample shall ke collected separately and simultanecusly
(i.e., on the same sampling day), from Outfalls 001, 002, 003, 009, 013, 017, 023 an¢
024 individualily. Individual aliquots fram these 24-hour samples shall then be
cambined into a single "pro-rated campos:ite", by cantining alicuots such that the
volumes from each 24-hour outfall sample are in proportion to the measured flows at
each respective outfall on the same sampling day. The "effluent toxicity" as defined
in footnote "(a)" above as well as the chemical analysis for copper required in this
part shall be determined on this "pro-rated camposite" sample. In addition, the
permittee shall attempt to collect the samples required for this "pro-rated
camposite" on the same sampling day as the samples for the routine chemical analyses
at each individual outfall are collected. :

o

This flow shall be calculated as the arithmetic sum of the daily flcws “ram ocutfalls
0C1, 002, cocz, 009, 013, 017, 023 ard 024, cduring the same sarpling day when the
"pro-rated composite" samples are collected.
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EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

IDurmg the Period Beginning Qctober 1, 1987 !

.and lasting unnl June 1. 1990

the discharges from the permitted facility shall be Iimited and monitored by the

permitiee as specified below:

Minimum
. Monitoring Requirements
IOutfalI Number & ' Discharge Limitations Measurement Sample

Effluent Parameter - Daily Avg. Daily Max. Units frequency Type

I001, 00<, 003, 009, 013, 017, 023 and 024, Process Wastewater, Cooling Water, and Stormwater

Runof? (Pro-Rated Composite Sample):

(f)

(g)

Il Bl Il T B BN N B B En =
. .

If the LCS50 in % Effluent is less than 100%, the Department hay require the permittee
to conduct further toxicity testing, or require that the permittee submit a Toxicity
Reduction Evaluation (TRE)* study. ‘

Biomonitoring sampling will be waived, and Toxicity Testing deferred, whenever the
daily maximum Chloride concentration in the Hudson River exceeds 100 mg/1 as a
result of a "salt front" intrusion into the Hudson River Estuary, at the
IBM-Poughkeepsie intake.

TRE - The proposed toxicity reduction evaluation, where required by the Department,
shall be directed towards identifying the source of the toxicity, describing a
procedure to reduce the toxicity to an acceptable level, identifying monitoring

parameters suitable for insuring control of the toxicity, and proposing a schedule of
compliance. ‘

The TRE, including data, findings, and recommendations for corrective action, permit

and self-monitoring shall be submitted in a form similar to a wastewater facilities
engineering report.
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ACTION LEVEL REQUIREMENTS

The parameters listed below have been reported present in the discharge but at
levels that currently do not require water-quality or technology-based limits.
Action levels have been established which if exceeded will result in recansideration
of Water Quality and Technology based limits.

Routine action level monitoring results, if not provided for on the Discharge
Monitoring Report (DMR) form, shall be appended to the DMR for the period during
which the sampling was conducted.

If any of the action levels is exceeded, the permittee shall undertake a short-
term, high-intensity monitoring program for this parameter. Samples identical to
those required for routine monitoring purposes shall be taken on each of at least
three operating days and analyzed. Results shall be expressed in temms of both
concentration and mass, and shall be submitted no later than the end of the third
month following the month when the action level was first exceeded. Results may be

ed to a DMR or transmitted under separate cover to the same addresses. If
levels higher than the action levels are confirmmed, the results shall constitute a
revised application and the permit shall be recpened for consideration of revised
action levels or effluent limits.

The permittee is not authorized to discharge any of the listed parameters at
levels which may cause or contribute to a violation of water quality standards.

MINIMIM
MDNITORINGAEEE?ES.
Gross
OUTFALL NUMBER & ACTION MEASUREMENT : SAMPLE
EFFLUENT PARAMETER LEVEL UNITS : FREQUENCY TYPE

003 - Process Water, Cooling Tower Blowdown, and Boiler Blowdown:

Tetrahydrofuran 0.38 1bs/day *  Semi-Annual Grab
Xylenes 0.38 1bs/day Semi-Annual Grab
Benzene 0.015 1lbs/day Semi-Annual Grab
Carbon Tetrachloride 0.38 lbs/day Sethi-Annual Grab
l,1-dichloroethylene 0.38 lbs/day Semi~Annual Grab
Ethylbenzene 0.38 1bs/day Semi-Annual Grab
Methyl Chloride 0.38 lbs/day ~ Semi-Annual Grab
Toluene 0.11 1lbs/day Semi-Annual Grab
1,1,2-Trichloroethane 0.38 lbs/day Semi-Annual Grab
Antimony, Total 1.0 lbs/day Semi-Annual Grab
Mercury, Total ud* ug/l Semi-Annual ' Grab
Chlorodibromomethane 0.38 1lbs/day Semi-Annual - Grab
Dichlorobromomethane 0.38 - lbs/day Semi-Annual _Grab
1,2-trans-dichloroethylene 0.38 ‘ 1lbs/day Semi-Annual Grab
Bromochloromethane 0.38 ‘ 1bs/day Semi-Annual Grab
‘1,4-dichlorobutane 0.38 lbs/day Semi-Annual : Grab
Dichlorofluoromethane 0.38 .1bs/day Semi-Annual Grab
Butyl benzyl phthalate 0.38 1bs/day Semi-Annual Grab
Diethyl phthalate 0.38 1bs/day Semi-Annual Grab
vimethyl phthalate 0.38 lbs/day Semi-Annual Grab
Di-n-butyl-phthalate 0.38 1bs/day Semi-Annual Grab

* This compound shall be "undetectable' at a detection level of 1.0 ppb.



ACTION LEVEL REQUIREMENTS (continued):

GROSS
OUTFALL NUMBER & ACTION
EFFLUENT PARAMETER LEVEL UNITS

Facility ID #
Part |, Page

MINIMUM
MONITORING REQMTS.

10 of

MEASUREMENT

FREQUENCY

SAMPLE

TYPE

009 - Non-Contact Cooling Water, Steam Condensate, Building 012 Foundation Drainage, and

Stormwater Runoff:

0.50

Lead, Total lbs/day
Methyl Chloride 0.50 lbs/day
Methylene Chloride 0.50 lbs/day
1,2-trans-dichloroethylene 0.50 1bs/day
1,1,1-Trichloroethane 0.50 lbs/day
Trichloroethylene 0.50 1lbs/day
N-nitrosodiphenylamine -0.50 1bs/day
Dichlorofluoromethane 0.50 lbs/day
Copper, Total 0.10 mg/1

013 - Non-Contact Cooling Water, Stormwater Runoff,

Semi-Annual
Semi-Annual
Semi-Annual
Semi-Annual
Semi-Annual

Semi-Annual

Semi-Annual
Semi-Annual
Semi-Annual

Steam Condensate:

1,1,1-Trichloroethane 0.70 lbs/day
Chromium, Total 0.50 1lbs/day
Nickel, Total 1.56 1lbs/day
Copper, Total 0.10 mg/1

1,2-trans-dichloroethylene 0.50 1bs/day
Trichloroethylene 0.50 1bs/day

Semi-Annual
Semi-Annual
Semi-Annual
Semi-Annual
Semi-Annual
Semi-Annual

017 - Non-Contact Cooling Water, Boiler Blowdown, Stormwater Runoff,

Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab

Grab
Grab
Grab
Grab
Grab
Grab

Steam Condensate:

0.10

Copper, Total mg/1

Semi-Annual

~

Grab

NY-000-5.
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Definition of Daily Average and Daily Maximum

The daily average discHarge is the total discharge by wetght or in other appropriate units as specified herein. during a calen-
dar month divided by the number of days in the mdmh that the pfoduction or commercial facility was operating. Where less
than daily sampling is required by this permit, the daily average discharge shall be determ.ined by the summation of all the
measured daily discharges in appropriate units as specified herein divided by the number of days during the calendar month

when the measurements were made.

The daily maximum discharge means the total discharge by weight or in other appropriate units as specified herein, during

any calendar day.

Monitoring Locations

Permittee shall take samples and measurements to meet the monitoring requirements at the location(s) indicated below-

{Show locations of outralls with sketch or flow diagram as appropriate). ("SP" identifies the sampling points.)
IBM MAIN PLANT SITE: Outfall 023 - S:; > Hudson River

Outfall 001 SCP » Hudson River

OQutfall 002 ScP > Hudson River

Outfall 003

Plating Line Rinse
Metal Etching Rinse |} Industrial
Wave Solder Rinse : Wastewater SP

Pilot Plating Line Rinse—PJ Treatment |——&—> Hudson River

Bond Assembly & Test - Facility N
Groundwater
Photoresist Etching
Other Wastewaters

K

Outfall 009A ———._\L SP Sp ‘
Outfall 009 g Brook

® > Spring
SP
Outfall 013 &———3 Spring Brook
v sp
Outfall 018 — ->» Spring Brook
. SP
Outfall 019 - > Spring Brook
: SP
Outfall 020 —- > Hudson River '
SP '
IBM COUNTRY CLUB: Outfall 004 ae > Caspar Creek
SP
IBM BOARDMAN ROAD FAC:Qutfall 017 . 4 —» Caspar Creek
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MONITORING. RECORDING AND REPORTING

*

a) The permittee shall also reter to the General Conditions (Part 1) of this permit for additional information concerning
monitoring and reporting requirements and conditions.
b) The monutoring information required by this permit shall be:
T Summarized, signed and retained for a period of three years from the date of sampling for subsequent inspection
by the Department or its desngnated agent. -
@ summarized and reported by submitting completed and s:gned Discharge Monitoring Report forms once every

1 month(s) to the locations specified below. Blank forms available at department offices listed below.
July 28, 1985

The tirst report will be due no later than

Thereafter, reports shall be submitted no later than the 28th of the following month(s): __Monthly
Department of Environmental Conservation Dutchess County Department ‘of Health
Rewonal \Water Enginer - Region 3 22 Market Street

21 South Putt Corners Road : Poughkeepsie, New York 12601

New Paltz, New York 12561

Department of Environmental Conservation
Water Division

50 Wolf Road,

Albany, New York 12233

(Xl(applicable only if checked)
Dr. Richard Baker . Chief
Permit Administration Branch
Planning & Management Division
USEPA Region 1l, 26 Federal Plaza
New York, New York 10278

¢) If so directed, Monthly Wastewater Treatment Plant Operator's Reports should be submitted to the Regional Engineer
and County Health Department or County Environmental Control Agency specified above.

d) Monitoring must be conducted according to test procedures approved under 40 CFR Part 136, unless other test
procedures have been specified in this permit.

e) 1 the permittee monitors any pollutant more frequently than required by the permit, using test procedures approved
under 40 CFR 136 or as specified in the permit, the results of this momtormg shall be included in the calculations and
recording of the data on the Discharge Monitoring Reports.

f) Calculations for all limitations which require averaging of measurements shall utilize an arithmetic mean.unless other-
wise specmed in this permit.

g Unless otherwise specified. all information recorded on the Discharge Monitoring Report shall be based upon
measurements and sampling carried out during the most recently completed reporting period.

h) On or after April 1, 1984, any laboratory test or sample analysis required by this permit for which the State Commis-
cioner of Health issues certificates of approval pursuant to section five hundred two ot the Public health Law sha.:
be conducted by a laboratory which has been issued a certificate of approval. inquires regarding laborator
certification should be sent to the Laboratory Certification:Quaiity Assurance Group. New York State Heaitn
Department Center for Laboratories and Research, Division of Environmental Sciences. The '\Jelson A. Rockereller
Empire State Plaza, Albany, New York 12201.
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CHAPTER 1

INTRODUCTION

IBM, Poughkeepsie, has owned and operated a Country Club since the
1940s at the location shown on Figure 1-1. This facility is about
0.8 mile southeast of the IBM main plant, and comprises an 18-hole
golf course, tennis and swimming facilities, a clubhouse, and sup-

porting maintenance facilities. From 1983 to 1985 the Country Club

underwent a major renovation, including revisions to the golf
course layout, a new clubhouse, and relocation of the maintenance

facility; the configuration has not changed since this last renova-
tion. '

The 1983-1985 renovation included moving the B259 maintenance

building to a new location in the southwestern portion of the Coun-

try Club (Figure 1-2). The new facility, still known as B259, has
a septic system for sanitary wastes (SPDES No. NY-0142891).
old Building 259 was demol1shed. 'ﬁr &L
ol 82597 b .  Jrstvssel 3 Cegord

The new building is used to maintain golf carts and grounds-keeping
machinery. In November 1987, in response to a request for opera-
tional changes at the building, IBM reviewed the operation, and
discovered a floor drain connected to an oil separator, which in
turn discharged to a dry well.

IBM immediately reported this situation to the New York State
Department of Environmental Conservation (NYSDEC) and began an
1nvest1gation which has led to the present report. The report is
organized as follows:

Chapter 2 presents relevant background information,
including:

1-1

+7/VV$MVH£ff’7\



QRTALION

[RAVS A

Bl i T
] Sp:mknn\{(llk i
Schic -7 i 3

: e
v

i
'

il

I
" ' AR v N "
g 1Y
i V Dt
..'-:.L' < =

COUNTRY CLUB /_‘ L
MAINTENANCE SHED |/ .- ..

FIGURE 1-1

IBM COUNTRY CLUB MAINTENANCE SHED

Location Map

4000 ft




(o] 009 . : M
~

\/\\\/, U 009
: AHYANNOS ALHILOHd aN3931
: deiN AHUIOIA
J3HS FONVNILNIVIA
gN10 AHINNOD N9l
o~ S 2-1 34noI4 ;
-« % ¢ - ll m ll &/ Tu o, ® ..
// ] n & 2 ® /n ¢ _
: . LI . ] v ... *
\ : » 'S ) 2
. /. He |lajflf o N
;\\ . o zes/zsea WAl b - >
A,, ﬂ " ® [u oc ;
\ . slle Il & N CI _00 l.
. (] s|l® * * .
)
amw

\J . owuw wo_p«ﬁwhzid
/ 8n10 AHLNNOD W8
_ " o’ na |
£ N\ il
= LI ll ° ‘ Om

= . 8n10 AHLNNOD Wl : . e - i
} , W . ga W 8 If°° M
. . ; . ] V :
® a s N2 INVd NIV Wl ,
W/V A\ 4N\ i ; , = |
SN I B e B e AW

— —_ -~ e,



———

- —

—— e

CHAPTER 3

SOURCE INVESTIGATION AND REMEDIATION

3.1 INTRODUCTION

This section of the report describes the initial investigations
that identified the floor drain, the oil separator, the dry well,
and the presence of solvent chemicals in both the dry well and the
septic tank at B259. Figure 3-1 shows a plan of the B259 site, in-
cluding those features inside and outside the building pertinent to
the investigation. The chronology of events and the remedial
actions taken at each stage of the investigation are presented
along with a description of the activities at B259 that contributed
the solvent chemicals. The source investigation phase covers the
period from discovery of the oil separator to initiation of the de-
tailed groundwater and soil investigation described in Chapter 4.

Since 1978, when IBM's corporate groundwater protection plan was
initiated at the Poughkeepsie facilities, IBM has used a Remedia-
tion Decision Process to guide its response to findings of chemi-
cals in sources and groundwater. The process is diagramed on
Figure 3-2. This chapter covers the application of this decision
process to the B259 maintenance shed, showing that potential
sources of groundwater chemicals were located and removed,

3.2 OIL SEPARATOR/DRY WELL INVESTIGATION

In response to a request from the IBM Country Club  maintenance
group for approval to install a steam cleaning operation at B259,
IBM environmental staff inspected the building on November 12,
1987. During this inspection a floor drain was found, which

drained to a tank recessed in the slab floor of_the maintenance
area. -

3-1
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tenance area. The recessed tank contained approximately 30 gal of
water with a floating 0il layer. Immediately upon discovery of the
floor drain and tank,'BZSQ personnel were instructed not to perform
any operations that could contribute flow to the floor drain. The
contents of the tank were then pumped on November 13, 1987. Since
the type of drain installation found at B259 was not typical of IBM
designs and all piping was under the slab floor, the IBM personne]
who made the discovery could not immediately determine how the Sys-
tem functioned. I1BM, therefore, retained an independent cbnsultant'
[Lawler, Matusky & Skelly Engineers (LMS)] on November 13, 1987, to
investigate the design and operation of the drain system at B259.
The investigation undertaken by LMS included a site inspection,
interviews with B259 operating personnel and construction contrac-
tors, a records seafch, and the review of drawings and permits.
LMS began its investigation on November 16, 1987, by inspecting the
site and interviewing B259 operating personnel. The tank was found

to be empty at that time and remained empty through the rest of the
investigation.

Further inspection of the empty tank indicated that it had three
chambers, designed to retain floatable o0il in the first chamber and
settleable material in the second, with overfiow to the third cham-
ber. Since all drain piping was in or under the slab floor, the
presence of drains or the possible points of discharge from the oil
separator could not be determined by inspection. Interviews with
construction contractors and review of available drawings did not
provide sufficient information to locate drain 1ines from the oil
separator. ’ |

Discussions with operating personnel in B259 indicated that stan-
dard operating procedures were to catch 0il removed from machines
and put it in the waste accumulation drum in the bermed containment
area. The oil initially observed in the oil separator was con-
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cluded to have resulted from oil spills or drips and floor clean-
ing.

As a result of the above investigation, it was determined on Novem-
ber 19 that excavation was the most direct method to locate the
drain lines. On November 20, 1987, the area adjacent to the west
side of B259 was excavated and a single discharge connection to a
rock-filled dry well was found (see Figure 3-1). The other exit
lines from the oil separator were also identified, as a vent and a

plugged pipe. There was no connection from the oil separator to
the septic tank. '

As determined by the excavation, the dry well consisted of 3 to5s
in. stone in a volume approximately 3 to 5 ft in depth, 10 ft in
width, and 15 ft in length. The top of the rock was approximately
5 ft below grade, and the 4-in. diameter oil separator diécharge
pipe projected 5 ft into the dry well 0.5 ft below the top of the
rock. The rock immediately in front of the discharge pipe was
carefully removed and ihspected. There was no sign of oil stain or
other discoloration on the rocks or on the soil around the dry
well. Clean water was run. through the discharge pipe from the o0i]l
separator and no oil or other chemical presence was visible.

During excavation of the dry well, water was initially encountered
at approximately 6.5 ft below grade, or 1 ft below the discharge
pipe. Rock removal was continued from the center of the dry well
until soil was encountered at the bottom. After removal of the
rock, the water in the excavation was muddy, and small areas with a
very slight film were observed. Approximately 250 gal of water was
pumped from the excavation to a vacuum truck. - At the start of
pumping, water flowed rapidly into the excavation from the sur-
rounding dry well rock. After removal of approximately 250 gal,
the water level stabilized at approximately 4 ft below the dis-
charge pipe (9.5 ft below grade). After pumping, close inspection
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of the remaining water showed small areas (2 to 3 in.Z) of surface
film. Samples of the standing water, including some surface film,
were collected on Friday, November 20, 1987, for expedited analysis

of total petroleum hydrocarbons and volatile organic compounds
(voCs). '

The NYSDEC regional office (Mr. Shayne Mitchell) was notified of
the situation within hours of the excavation on Novémber 20, 1987 ,*
and was also informed that samples were collected and that the 0il
separator discharge pipe was plugged. Mr. Mitchell indicated that
backfilling could proceed without his inspection. The excavation
was backfilled with gravel to avoid problems with settling and com-
paction since the excavation was immediately in front of the garage
doors leading to the maintenance area.

The 1laboratory analysis results were reported orally on Monday,
November 23, 1987. As indicated in Table 3-1, the dry well samples
contained 1,1,1-trichloroethane (TCA), tetrachloroethylene (PCE),
carbon tetrachloride, acetone, toluene, and 1,1-dichloroethane
(DCA). No petroleum hydrocarbons were detected, consiStent with
the visual observations of no stains, described above. These ana-
lytical results were the first indication of the presence of sol-
vent chemicals. The low concentrations observed indicate that the
quantities of solvent chemical feleased to the dry well were smali
(not separate phase product).

NYSDEC (Mr. Shayne Mitchell) was notified of the above results on
November 24, 1987, and of IBM's intent to continue the investiga-
tion, including sampling the septic tank. IBM also immediately
confirmed that all adjacent properties had been connected to town:
water as described in Section 2.4.

*Appendix D contains copies of all written correspondence with

NYSDEC on the B259 investigation.
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TABLE 3-1

VOLATILE ORGANIC COMPOUNDS DETECTED IN B259 DRY WELL AND SEPTIC TANK (xq/1)

(PHC)

DRY WELL SEPTIC TANK

—20 NOV_1967 24 NOV_1987 25 NOV 1987

COMPOUND2 REP-1 REP-2 _ SURFACE __ SUBSURFACE __ SUBSURFACE
. Carbon tetrachloride 27 27 ND ND ND
1,1-dichloroethane 7.5 . 7.5 7,000 2,600 3,300
Methylene chloride ND ND 320 50 120
Tetrachloroethylene 36 34 ND ND ND
'1,1,1-trichloroethane 200 190 67,000 7,500 11,000
Toluene 15 14 ND ND ND
Acetone - 62 ND NA NA NA
Petroleum hydrocarbons ND ND NA NA NA

8A11 other Method 601/602 volatile compounds were not detected.

ND - Not detected.
NA - Not analyzed.

Note: Compliete analytical resu

1ts in Appendix C-4.
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3.3 SEPTIC TANK INVESTIGATION

Based on the detection 6f solvent chemicals in the dry well, the
B259 septic tank, which received drainage from a sink in the main-
tenance area as well as from bathroom drains, was sampled for VOCs
on November 24 and 25, 1987. The results of the septic tank sam-
ples were reported within 24 hrs of sample collection. The first
sample (November 24, 1987), shown in Table 3- 1, was collected from
the surface of the septic tank after the tank contents were mixed
to check an area where traces of a surface film were observed. The
second sample on November 24, 1987, and the November 25, 1987, sam-
ple, were collected from the mixed volume of the tank. - The latter
two samples are considered representative of average concentrations
in the tank, while the surface sample indicates higher concentra-
tions in the small areas of surface film. As indicated in Table
3-1, 1,1,1-TCA, methylene chloride, and 1,1-DCA were detected in
the three septic tank samples.

The contents of the septic tank were pumped on November 25, 1987,
and the solid and liquid fractions separately disposed of at appro-
priate facilities. The effluent line from the septic tank to the
leach field was also plugged on Nbvember 25, 1987. The tank was
operated as a holding tank for B259 sanitary waste, with no dis-
charge to the leach field, until January 13, 1988, when the septic
tank was replaced with a new tank. The septic tank was replaced by
IBM to preclude any possible future release of solvent chemical
that might desorb from the concrete tank. The original septic tank
was disposed of at a secure landfill.

IBM called NYSDEC on December 7, 1987, and the results of the sep-
tic tank analyses were given to Mr. Mitchell. NYSDEC was also
informed at that time that the effluent line from the septic tank

had been plugged and that IBM intended to initiate drilling of
monitoring wells.
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3.4 GASOLINE FILL AREA

During the preliminary investigation at B259 a small area of
stained gravel (4 ftz) was observed in the vicinity of a gasoline
fill pump at the northwest corner of B259. A 5 x 5 ft area was
excavated to a depth of 1.5 ft on November 20, 1987. The excava-
tion included approximately 6 in. of gravel and 1 ft of soil.
There was no observable staining in the soil below the gravel. The
excavated material was drummed for disposal and clean gravel was
used to backfill. The gasoline fill area was also included in the
groundwater and soil investigation program (Chapter 4).

3.5 SOLVENT CHEMICAL SOURCE INVESTIGATION

Review of the results from the dry well indicated that no petroleum
hydrocarbons were detected, indicating that Solvent K, a petroleum
distillate in use at B259, had not been released to the dry well.

Further investigation revealed the periodic use of aerosol cans of
commercially available engine cleaners by contractor maintenance
personnel at B259. The cleaners were used to remove oil and grease
from grounds-keeping equipment before maintenance was performed.
Typically, the cleaners would be applied to a machine directly from
the aerosol can, allowed to soak for a period, and then rinsed off
with a hose. The rinse water containing the oil and grease and

residual solvents was washed into the floor drain and to the oil
separator.

The types of cleaners used are available over the counter for home
use and contain the solvent chemicals found in both the dry well
and the septic tank. The method of use described above, applica-
tion followed by water rinse, is consistent with the instructions
on the labels of these products; This procedure obviously can
result in the discharge of small quantities of the unvolatilized
solvents and o0il and grease with the rinse water. The design of
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the oil separator and the septic tank would provide some removal of
chemicals by volatilization from the surface and solids removal,.

Both devices prevent discharge of surface water from the first
chamber and provide solids retention.

3.6 ADMINISTRATIVE ACTION

Equipment maintenance activities at B259 were immediately suspended
when the solvent chemical were detected in the dry well. Major
maintenance activities will be done off-site in the future. No
solvent cleaning will be performed at B259. Minor maintenance (o0il
changes, mechanical adjustments) will continue to be performed, but
wastes will continue to be contained for off-site disposal at
appropriate facilities. The sink ih the maintenance area was

removed so that only the bathroom facilities drain to

the septic
tank.
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CHAPTER 4

DETAILED 1987-1988 INVESTIGATION

The purpose of this chapter is to present the results of the sub-
surface investigation at the Country Cilub maintenance building.
The evaluation included a systematic analysis of the geology,
hydrogeology, and the hydrogeochemistry of the site as wel] as an
assessment of the impact of chemical releases on the environment
and public health. This investigation and analysis led to conclu-
sions regarding potential impact and recommendations regarding
future groundwater quality monitoring at the site.:»The chapter is
organized into three sections: Geology, Hydrogeology, and Hydro-
geochemistry. The impact assessment, conclusions
tions are in Chqpters 5, 6, and 7, respectively,

» and recommenda-

The methods used in the drilling program, the horizontal and verti-

cal controls on the monitoring borings, and the boring logs are all
in Appendix A.

4.1 GEOLOGY

The drilling program at the Country Club maintenance building
(Figure 4-1) indicated the presence of three unconsolidated units
overlying dolostone bedrock belonging to the Cambrian Wappinger
Group. The site stratigraphy is graphically represented in cross
sections A-A' and B-B' (Figures 4-2 and 4-3, respéctively). The
locations of these cross sections are shown on Figure 4-1. The
uppermost unconsolidated unit is a steel gray, massive to slightly
interbedded, clayey silt. The unit ranges in thickness at the site
from 0 to approximately 60 ft. The clayey silt grades into a sandy
silt ranging in thickness from 1.5 ft at boring CC-106T to 38 ft at
boring CC-110T where clayey silt is completely absent. These silt
deposits are interpreted to be glacial lacustrine sediments.

4-1



|
x .
B
cC-08T
x g\;:;n"' /%cc-coss
cc u'7
cc-osT &5
cc-oss
{Abendoned)
x
MAINTENANCE
BUILDING
259
[ . |
] (]
Ory | !
A wol \ H @ CC-1043
x cc-agr ' H . : )
“‘"1\«,.:,.9 ' | '
| sertc | . cc-038
cc-'og\ : il ) sis
. _ | ofc-ooT
\ /__/‘EE: oss 1 l ccom, € Usendorsd \
—_— ) H | —@_ CC09R P
- ) cco2t | ccoss ., k
»x [LAH 1 | A ;
eptic Tank [} | M .
€C-1073 |L _: :
cc-07T - : ;
SCALE
N ! [ gy T g —
j“ © 20 o 4o
i
' FIGURE 4-|
x IBM CORPORATION
LEGEND
. LOCATION MAP
® ——— DEEP WELL {cc-0OT) (MONITORING WELLS
@ — SHALLOW WELL [CC-Kn5) | 8 CROSS SECTIONS)
N POUGHKEE PSIE, NE'W YORX
5 & —— ROCK WELL (CC-DOR)* DRAWN BY DATE
O —— Aoanoceen waLL (ccoam) occ«zmg;vgy Z222 1 DRAWING No: 87021-4-1-B
—_— -
EG/?OLWDWX’ TER SCEMNCES CORPORA TION

4o 1A



A A
Wo o ceio ccio cclo? 2
(1) {s)
mn_ ® ) mes
CcCio2
\
2 F \ ) s) 1 =
[ofelle}]
Y
2y (T)(s) (R)
100 S -1 100
~
— “'/" —
. EY . v
k< > 4 T
o 80 = ;' + 3AND & GRAVEL - 80
3 —_ =4 T
< —_— e
)
2]
E SAND 8 GRAVEL 3
z G
é 60 - - 60 I
% z
@ a4
>
("}
4
- (™Y
40 - E N -] 40
< P~ .”
O 03~ € mEDROCK >
T~
. PO
20 | O3TONE BEDROCK 1 20
)
KEY
] L. - [
% — SCREENED NTERVAL
Y — WATER LEVEL
- ﬁ —— ROCK weLL NOTE: WATER LEVEL DATA 17281788
20 - - -20
SCALE COUNTRY CLUB MAINTENANCE dLLDG
D — POUGHKEEPSIE, MW YORX
B — CROSS SECTCON
a0 20 o a0 2no/88 .
ve . 2x . FIGURE 4-2




S Ot-p

: VE. = 2X
\ R

N —
Bl
- €CI106 -
140 _ ccios ccio cCloS 140
(1) (3) (1) (3) (7) (3)
(1) (8) |
1
+ -1 120
120 8 3 CLAYEY ST
I p—— .
F o e o - - -
—— </ _1
sur - 2
4 100 i WY 100 2
E - v -
[ b 4 - w
i ¥ u
L b g &
2 . § 4 £
g 3 — 4 80 2
> 80 — - SAND B GRAVEL ¥ - u
o] & @
w ¥
DOLOSTONE BEDROCK
60 = DOLOSTONE BEDROCK — 60
40 40
KEY
SCALE i COUNTRY CLUB MAINTENANCE BLDG.
_—_— = SCREENED INTERVAL POUGHKEEPSIE, NEW YORK
4on—o_40' =X — WATER LEVEL 02/10/88
. NOTE: WATER LEVEL DATA 1/28/88 FIGURE 4-3




Beneath these silt units and overlying the bédrock is a gray-brown
sand and gravel unijt interpreted to be a glacial outwash deposit.
The unit ranges in thickness from approximately 8 to 32 ft; a
thickness contour map of the unit shows that the thickness of the
sand and gravel unit is greatest beneath the maintenance building,
decreasing to the east, north, and west (Figure 4-4),

The bedrock at the site . was encountered at varying depths, ranging
from approximately 44 to.70 ft. A bedrock elevation contour map is
shown in Figure 4-5. The bedrock at the site is generally highly
fractured with wel]-developed solution cavities. The dolostone is

blackish-gray in color, fine-grained, and‘contains many fractures
heated by calcite.

4.2 HYDROGEOLOGY

The hydrogeology of the IBM Poughkeepsie Country Club maidtenance
building site is dominated by three principal subdivisions of the
flow system: a low permeability, variable-gradient component asso-
ciated with the unconsolidated silts; a low-to-medium permeability,
low-gradient component associated with the sand and gravel; and a

- medium permeability, low-gradient component associated with the

dolostone bedrock underlying the site. These three subdivisions
correspond to the shallow silty unit, the intermediate sand and
gravel unit, and the deeper bedrock unit, respectively.

Permeability tests (rising and falling head tests; see Appendix A)
performed in on-site monitoring wells, screened in the unconsoli-
, dated silts, revealed permeability values ranging from 0.003 to 0.]
fft/day (1E-6 to 4E-5 cm/sec). Thosé tests performed in on-site
'monitoring wells screened in the sand and gravel revealed permea-
bility values ranging from 0.1 to 5 ft/day (3E-5 to 2E-3 cm/sec).
A list of permeabilities can be found in Table 4-1.
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Table 4-1

PERMEABILITY VALUES FOR SELECTED WELLS

WELLS COMPLETED IN THE SHALLOW SILTY UNIT

RISING HEAD TEST FALLING HEAD TEST
- WELL K(cm/sec) K(ft/day) K(cm/sec) K(ft/day)
1018 - . 2E-6 0.006
102S 4E-5 0.1 . .
1068 1E-5 0.03 2E-6 0.006
107S 1E-6 0.003 . .
108S 4E-5 0.1 . .
1095 3E-5 0.1 : .
WELLS COMPLETED IN THE SAND AND GRAVEL UNIT
RISING HEAD TEST FALLING HEAD TEST
WELL K(cm/sec) K(ft/day) K(cm/sec) K(ft/day)
1017 . . 3E-5 0.1
1027 8E-5 0.2 7E-6 0.02
1057 8E-4 2 6E-4 - 2
1067 3E-3 9 1E-3 3
1077 . : 3E-5 0.1
108T . . 16-4 0.3

| * No test data




The site topography is the most obvious influence on the recharge
and discharge of the shallow si]t unit. The difference in head
potential between wells CC-101S and CC-109S is related to ‘the sur-
face elevations of the well locations (refer to Figure 4-2).

In the area of wells CC-101S and CC-101T, where the upper silt unit
has a high clay content, the saturated zone in the silt is perched
above an unsaturated zone in the underlying sand and gravel. Where
the unsaturated zone in the'upper'portion of the sand and gravel
does not occur (e.g., CC-102S and CC-109S), there is still a strong
vertical gradient between the two units. In areas where the sand
content of the silt unit appears to be greater than the clay con-
tent (e.g., CC-110T and CC-105T), recharge to the silt unit is
transmitted more readily to the underlying sand and gravel. Thus,
monitoring well CC-105SA is dry, and the shallow silt layer at
CC-110T, which showed no indications of shallow saturation during
drilling, did not have a shallow screenable unit.

Finally, the thickness of the clayey silt unit increases signifi-
cantly from CC-101T toward CC-109T. Where this unit is thicker,
the vertical drainage into the sand and gravel unit will be more
restricted. This will tend to sustain higher head potential in the
shallow unit.

4,2.2 Groundwater Flow Systems

The principal groundwater flow direction in the clayey silt is
downward into the sand and gravel. In the eastern portion of the
area studied there is a minor component of groundwater movement
toward Casper Creek. Within the sand and gravel the principal
groundwater component is toward Casper Creek. Within the bedrock
unit the principal groundwater flow is southeast toward Casper
Creek. Generally, in the western portion of the site, the unit is
sandier, the surface elevation is higher, and, where present, the
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clayey silt is thinner than it is in the eastern portion of the
area studied. Therefore, although there is some development of
shallow, perched saturation where the clayey silt is present
(CC-101S), the tendency for vertical leakage downward is greater in
the western portion of the site.

In the eastern portion of the area studied, behind the maintenance
building, the topography is lower, the clay content of the silt is
relatively high, and the clayey silt is thickest. Therefore, al-
though there is still a vertical downward gradient between the
clayey silt and the sand and gravel, there is also a tendency
toward horizontal flow. This is especially apparent in the low
area to the east of the septiclleach<field where shallow ground-
water discharges as diffuse seepage to the surface around
monitoring well CC-104S. |

Groundwater flow in the sand and gravel unit also has both horizon-
tal and vertical components. The horizontal component is to the
east and southeast toward Casper Creek (rgfer to Figure 4-7). The
vertical component is variable, dependihg on the relative head
values in the sand and gravel and the underlying bedrock.

The head potential in the sand and gravel unit is slightly higher
than that in the rock (CC-110T vs CC-110R) in the western portion
of the area studied. Therefore, in this area, there is groundwater
movement from the sand and gravel into the bedrock.

In the eastern portion of the area studied, the head potential in
bedrock well CC-109R varies in a manner that at times results in
vertical groundwater movement from the sand and gravel into the

‘rock; at other times it results in groundwater movement from the

rock upward into the sand and gravel. The flow of groundwater from
bedrock into the sand and gravel appears to be the dominant condi-
tion (refer to Figure 4-2).
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DUTCHESS COUNTY .

1D N0 COMMUNITY WATER SYSTEM
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yields have been reported is 3 gpm (gallons per minute) with a range from
1 to 4 gpm. The yields of most wells that draw from till are not known,
because pumps are operated for only short periods and draw largely from
water stored in the weil. In general, wells tapping till may be expected
to yield only a few hundred gallons a day.

The permeability of till is very low, and hence the movement of ground
water into and through the deposit is extremely slow. As a result, most of
the precipitation on areas underlain by till either runs off on the surface.
or is intercepted by plants to satisfy transpiration needs before it can
reach the water table. Most wells drawing water from till are dug only a
few feet below the water table. Thus, during dry periods many of these
wells either ''go dry' or fail to yield the required quantity of water.
Most wells in Dutchess County reported to have been inadequate one or more
times since construction, or to have failed completely, are dug wells
tapping glacial till. Many of these wells are on hills, and the failures
are largely due to seasonal decline of the water table.

Deposits in Valleys

The thickest unconsolidated deposits in Dutchess County occur in
valleys and other lowland areas. These deposits consits of (1) tin,
(2) fine-grained stratified deposits of silt and clay, and (3) coarse-
grained stratified deposits of sand and gravel. Plate 3 is a map of the
county showing the principal unconsolidated deposit in each area. Areas
shown as underiain by till generally do not contain any other unconsolidate
deposit. Till in many of the valley areas underlies low irregularly shape«
hills that are surrounded by stratified deposits. In other areas, as at
Pawling in the southeast corner of the county, the till extends from the
uplands across the lowlands as a relatively continuous sheet. Till in the
lowlands is generally thicker than in the uplands. |ts average thickness
is probably between 25 and 50 feet, though the actual thickness in some
areas exceeds 100 feet. The water-bearing characteristics of the till are
similar to those of the till in the uplands.

The fine-grained stratified deposits are widely distributed throughou
most valley areas. Those areas in which the unconsolidated deposits consi:
entirely or almost entirely of clay and silt are shown on plate 3. However
fine-grained stratified deposits are present also in many of the areas sho
on the map to be underlain by sand and gravel. In these areas the clay an
silt may either overlie, be interbedded with, or underlie the sand and gra
Plate 3 shows that most of the areas in which clay and silt is the princip
unconsolidated deposit are in the western part of the county, either
adjacent to or near the Hudson River. These deposits are generally less
than 50 feet thick, although they are as much as 125 feet thick in the are
bordering the Hudson River south of Rhinebeck.
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In view of the extremely low permeability of the clay and silt, the
deposit will not yield water in usable quantities to wells and springs.
In those areas in which clay and silt is the only or the principal uncon-

" solidated deposit, ground-water supplies can be obtained only from the

underlying bedrock. Although clay and silt is not important as a source
of water, it exerts considerabie influence on the occurrence of water.

On the terraces adjacent to the Hudson River in the northwestern part of
the county the clay and silt retards or prevents recharge to the under-
lying bedrock. Conversely, in the lower parts of many of the valleys the
clay and silt retards upward leakage of water from the underiying beds of
sand and gravel and bedrock. |In these areas the water in the sand and
gravel and in the bedrock occurs under artesian conditions, and in a few
places is under sufficient pressure to flow at the land surface.

The sand and gravel is the most productive water=-bearing deposit in
the county. Plate 3 shows that this material underlies most of the lower
part of the main valleys and many of the larger tributary valleys. The
sand and gravel appears to have been laid down by swift=-flowing streams
of glacial melt water which were heavily laden with rock debris derived
from the melting ice. As both the character and the amount of rock debris
carried by the streams varied considerably from time to time, the thickness,
character, and extent of the sand and gravel deposits vary considerably
within relatively short distances. The beds of sand and gravel are assoc-
iated with beds of silt and clay almost everywhere. ' in some areas wells
penetrate as many as two or three distinct layers of sand and gravel,
which are interbedded with layers of silt and clay., The layers of sand
and gravel are generally less than 25 feet thick, although in some areas
they are as much as 50 feet thick.

Deposits of sand and gravel are utilized extensively as a source of
water supply., In these deposits small~diameter driven wells with screened
drive points will generally yield water in sufficient quantity for domestic,
farm, and small commercial needs. The moderate to large quantities of water
needed by municipalities and industries can generally be obtained from
large-diameter drilled wells. According to the quantity of water required
and the character of the deposit, such wells may be either screened or
finished with open-end casings. A comparison of the yield of screened and
unscreened wells is shown in table 5. The yield of unscreened wells for
which records were collected ranged from 3 to 200 gpm and averaged 38 gpm.
The yield of screened wells ranged from 20 to 800 gpm and averaged 318 gpm.

The thickest section of unconsolidated deposits in the county under=-
lies the present channel of the Hudson River. These deposits range in
character from clay and silt to gravel and boulders. Berkey and Rice (1921,
Pl. 47a) indicate that more than 100 feet of sand underlies the river in
the southeastern part of the county, about 0.1 mile north of the Putnam
County line. The sand underlies about 100 feet of silt and clay and is
underlain in turn by clay and by gravel, cobbles, and boulders. The sand
s not continuous across the river but lenses out laterally., It also

- 3] -
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Table 1).--Records of aclestied walls In Outchess tm" ty (Continued)
Altitude Oepth Vater level
above below Oepth below Yield
Omer sea Type  land 1o land Mathod (galions
Well or level of surface Olsmeter bedrock Watar-besring surface of per
Aumber Locagion Qccupant {feer) wel) {feet) {inches) (feeg) formation {fect) Lifg minyte) Usg Romprky
Du 56 13¥, 2.0N, 1.44 J. Cunningham 600 ol 15 [ 2 Hudson River formation 10 Suctlion 4 Dom Yiald 2 gpm when well was 40 fu deep.
bu 57 13¥, .38, 1.IW  Ceorge Degenhardt 660 orl 104 6 20 do. 8 -- 8 Dom Yield 2 gpm when well was 20 ft deep. (o).
Ou 48 )Y, 1.3N, 0.2% B, Rolins 380 orl 150 6 25 do. 20 Suctlon 3 Form
Ou 59 13¥, 0.1S, 7.8%  Hrs. Cahalien 240 orl 8o 6 .- do, 30 .- ) o Dom
bu 60 13y, 0.75, 6.8¢ Dn:ryuznl's League Co-op. 220 [13] 280 8 .- do. LT Turbine 60 Com Aversge consumption is 12,000 gpd.
ssn. Inc.
Ou 61 1SY, W 2N, 1.9%  Clifford Porter 420 Oug 8 96 7 Pleistocene till 2 Suction -- Farm  Tempersture S5OF, May 1949
Du 62 15Y, 6.I8, 0.1W A, McGregor 300 Orl 100 6 1h Stockbridge |imsstone 22 Force - Farm
Ou 63 1Ly, 10.75, 8.8t \ll:liuon Manufacturing 470 ort 100 [3 (1Y do. - do. .- Ind Standby well; spring Ou 38Sp Is principal source of supply. (a).
orp. .
Ou 64 14Y, 12.4N, 7.1¥  Rhinebech Water Co. 260 [ 2] 300 8 .- Hudson River formation 9 Turbine 135 [43 (a} (b).
Ou 65 MY, 126N, 7.1V do. 260 Or) jo0 8 - do. - do. 65 PS
Ou 66 WY, 137N, B.SW Willliam Hetherington 160 [ 12] 192 8 15 do. +5 - 10 Dom Yield 6.5 gpm when well was 170 ft deep,
Ou 67 WY, 16,28, B 0w L. b, Barber 160 orl 60 [3 1+ do. 30 Force 3 Dom
\ - bu 68 15Y, 10,14, 9.1W A W, Springer 140 Ort 170 [ 42 Stockbridge 1lmestone - -- -- Dom
Ou €9 15Y, 15.9N, B8.4W  Falrview Improvement Co. ) 380 0rl 250 6 20 Hudson River formation 24 .- 12 Doa (b)),
' Ou 70 15Y, 14 ON, 6.4W  Aartsen Van Wagenen 200 T3] 13 6 38 do. .- .- 8 Oom Yield 0.5 gpm when well was 60 ft deep.
S ou 71 14y, 7,28, 8.2v  Stastsburg Water Co. - 240 ort 305 10 to 8 2 do. 1L Turbine 120 [41 (a).
' ou N \4Y, 6.85, 10,1E  School Oistrict No, B 500 Gl 97 6 . (13 Stockbridge limestone "2 -- 6 Bom
Du 7 hY, 13.28, 6.9 Crow Hil) Farm Camp 280 Or) 125 ‘6 12 Hudson River formatlion 12 -- s Com Orawdawen 28 {1t after pumpling 15 gpm for § hrs.
Du 75 14y, 15,20, 7.0¥ Sunser Rest 200 Del (LY} 6 24 do. 1} .- 10 Com Drowdowm )2 ft after pumping 10 gpm for S hrs.
Du 76 1IY, 0.45, & 7€  Shekomeho Valley Farm 400 ori 435 10 10 B 68 do, 2 -- 9 Farm Wall has been pumped st 9 gpm for 8 hes,
ou 77 15Y, 12.5N, 6.9%  Henry Siegel 200 orl 120 6 57 Stockbridge |imestons - T -. 15 Oom ().
ou 78 15Y, 10.6N, 9 6w lnl;vnnlonul Business 100 Ort oo 6 K/;'d‘ do. -~ - 4o Ind Well hes been pumped at 40 gpm for 9.5 hrs, (b).
Hachines Corp. g
Ou 79 13Y,  7.55, 4.50  John Fastert 700 ocl 145 6 53 Hudson River formetion 20 -- 15 Dom Orawdown 105 ft after pumping 15 gpm for 2 hrs.
ou Bo 137, 6.2, 1.0 Camp Laurel 600 ort 200 44 44 do. - - 12 Com
Uu 8) 13y, 3.75, 9.2¢€ Silver Acre Farm 1,180 Oc) 164 [ 3 do. 25 - 6 Farm  Drewdown sbout .IkD ft after pumping &6 gpm for | br,
Ou 82 14y, 15,89, §.1E Interchurch Camp 740 Or) 52 8 w06 22 Granite and gnelss, 8 .- 8 Dom Drawdowm 30 ft after pumping 8 gpm for 6 hrs.

Society, Inc. undlff.

Du 83 MY, 16.0N, 2.4W Ephraim Feinstein 520 or) 15 6 3 Hudson River formation 13 -- 8 Dom Drawdown 65 ft after pumping 18 gpm for 7 hrs. (b).
. Dy B4 1SY, 7.5N, B.9% Village of Wappingers 150 Drl 80 16 t0 8 - Pleistocens sand and .- Cen- 160 PS Average pumpage from wells Ou B4 end Ou BS Is sbout 120,000 gpd. (a).
Falls gravel trifugal

Dy 8% 1sY, 7.5N, 8.9v do. 150 ori 80 16 to @ - do. -- do. 150 [ Temparature 51°F, October 1949,

bu 86 WY, 6.75, 3.5E R. McKinney 480 Dug 16 jo - do. (1] None - None Tempersture 53°F, June 1949,

Ou 87 13v, L. LN, 7.9% Village of Tivoli 140 Ort 36 & 36 do. 3] -- 20 PS Brawdown |17 ft after pumping 20 gpm for 10 hrs. Well originally drillad & ft
into bedrock; screened between depths of 30 and 36 ft. Two other similar
wells st this location. (a) (b).

Ou 90 V3Y, 15.25, 10,36 Wassaic State School L60 orl 1007 8 -- do. 5 == .- Mone  Vell finlshed with screen. Abandoned becsuse of & decrease In yleld. (s) (b).

Ou 91 1LY, B.4s, 10,9 Pawling Girl Scout Camp 620 Orl 255 & (¥} Hudson River formation 6 -- 5 Dom Orawdown 119 ft after pumping § gpm for 2 hrs,

by 92 IhY, 6.8N, 0.9% New York State Dept, of L8z ori 199 6 ) Stochbridge limestone -- Jat 15 Dom

Public Works
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POUGHKEEPSIE QUADRANGLE
NEW YORK
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SCALE @ 24000
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MASTIR AREA REFERENCE FILE (MARF) CF TEE 1988 Chsus
Source

The Master Area Reference File (MARF) s a Proprietar

Description
—————————

The complete corrected MARF of the 1989 Census, wi
coordinates for small geographic areas, is installed for GEMS on a
Separate disk pack. It consists of four subfiles, one '
census geographic region, and is available to users when that disk pack is
mounted, The file has a variety of locatioen identifica
including reqion, State, county, place, census tracts and enumeration -
districts or block groups (See Figure C-1 for {llustrations). It also
contains population count by race, the number of occupied and owner-
occupied housing wnits, group quarters, and number of families for all the

enumeration districts/block groups for the continental United States,
Hawaii, and Alaska, ‘ '

CEDPOP, a subset of the MARF of the 198g Census, is accessible
through GEMS. In addition to total population and household counts, the
file includes geographic coordinates for the population-weighted centroid
of each census block group or enumeration districe (BG/ED) in the file.

The complete MARF 8¢ Census file, installed in GEMS on a separate
disk, is expected to be used heavily by GEMS users to identify household

and population by racial Jroups at any required geographic level. Councy
aggregate populations have already been created from this file.

CIDPOP was interfaced with ATM80 in GzMS t3 provide estimates o<
Sopulation sizes exposed to concentrations of airborne chemicals around a
release site and with BOXMQOD8@ to provide poculaticn estimates within area
source regions. The Population centroids are icentified, and Porulations
are accumulated in sectors (typically the sixteen wind direczion sectars)

surrounding the center point within a user-specified Aumber of radial
distances out from the center.

- The CEDPOP file also is accassed by CEINSUS DATA and RADIZ-5
Procedures under the CZCDATA JANDLING operztion in GZMS. CENSUS DATA
actumulatas population and housing counts SY ue 3 ten user-specifiad
radial distances and fram one=ctc-sixtaen sectars.,  Tee FADIZ-3 crogram
“=culates the same informatizn {excect housing counes) and displavs t-e
cancrsid locations Sar uSer-svecilfied circular disiances around 3 centar

“iiwa

8

'
-



W’»\U Central City

///j = Conlu‘
c. H Tract
- d
\
Block 1
Group -\
. Lo Lo,
. [ . .
- . . .
: Ucrbanized b
Y « Area Block
a !
S

.- -

Inside Urbanizeq Area

The entire SMSA is subdivided into census tracts.

bBlocks and block groups do not have symbolized boundaries
as do the other areas, but are identified by number.

- I " l I- [ I 4 P + [ [ . 3 ‘

County

/

Hinor Civil

—

Division
e Enumeration
District
/ T e .
. | -. Prace over 10,000 Populat ton
31;_. . Block
Block - . Gtoupb
Place Undec 10,000 Number ing °
Populat fon Area
Enumerat fon
Bloca’

District

Outside ﬁrbanized Area

Figure C-1. Geographic Hierarchy Inside and Outside Urbanized Areas (UA's)



18M
Lat: 41°38°36"N Long: 73°55°12"W
Liat of Dataset: NYGF Number of Recorda = 6 Group = 1
REC # | pap ] HOUSE { DISTANCE (km)i SECTOR pop.(ToTAL) | DISTANCE (my)
—————— T T T T T e e m e e e e e e e e e e e e et e e e e e — - —-

1 o1 o1 0. 400000 I 1 Exh 0.25

21 2591 | 752 1| 0. 810000 ] 1 278 0.50

31 5335 | 1585 | 1. 60000 i 1 0063 1.0

4 8668 | 2901 | 3. 20000 I 1 1e,731 2.0

5 1 11102 | 3841 | 4.80000 ] 1 aT,%33 3.0

6 | 32884 | 11878 | 6. 40000 i 1 cO,M 17 4.0

-*' . » " . "
Takein $ronms USGCS %@O r '/\Ica( Mq ; Pou L\keefge_ Qmaaor‘am_ I(’_ N
'ﬁSP_I/ P‘\O“’oreVI.Sé‘oQ Hgga.on) . f 9 g / X /

. NMML@.F a‘( L\oms(s :3G B
025 m Population: 36X 3.8= 137
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OSRIRF 10/12/87

Page | of 5
PRELIMINARY ASSESSMENT
OFF SITE RECONNAISSANCE
INFORMATION REPORTING FORM
g0, Ny cEMa e
Date:@j.’_—(—w Tt Vi 1{523
Site Name: J B~ (v ouih TDD: _(y) szt -1}
Site Address: Qv T8 O (<1 2000
Street, Box, etc. -
9
PO AN 2 01
Town
DUt myyfy
County
MEvo MORY
State ”
NUS Personnel: Name Discipline
N OENNEOY OO ST
BN RSO SO OMENTAL SO ELTIST

5 NET2. N o sy

Weather Conditions (clear, cloudy, rain, snow, etc.):
Gl e 7y oS FAOM ST S0uTH AT

NPOE@w. 15 MOy TiMP. APPRGy MY E

Estimated wind direction and wind speed: < y T Ri ] ~ 15 M P+
Estimated temperature: B
= ;
. D
Signature: ) u Dy ho gt pucr) Date: __/1//0/%%
— 4 / v -
Countersigned: ‘ Date:




OSRIRF 10/12/37
Page 2 of 5

PRELIMINARY ASSESSMENT

INFORMATION REPORTING FORM

Dater _ Wiy F OWAE @ 12 e

Site Name: _1T M (Cu Ty (Lub TDD: __a) iy -1\

-
— N —

e ‘

Site Sketch:

\
o Indicate relative landmark locations (streets, buildings, streams, etc.). L
\ Provide locations from which photos are taken. 3
| .
’ - SRS <
, i Crtrs o
_Q/"{\_n’\\_x . .y
. ! L ] (2(/(.\'\ ‘jf
SL«OPf") T — _
U\ﬁ")f L N ICO"‘(*&)Q ;",
\ YA DIACE. ~
. IPERESE;
v o 21TeH
,\{)u{;wo Tem
/) \ Cou f\JT\L\( A
’ S\)JT\-\ COAN = l{"\-\— O\ } E—Ty{t\fsu. Ceyds e 567:44/1, .
— A LunT” . 'S
— N — — i
) - 7)2./1;%
DuponT™ ~ - S 5.4.&/;7%’0,&;\/\\ Blick /b” { (:_1/,1 :
TAv | I@W_@Ml T
L AUNATOR IS A 1 —
'''''' - [\.'\ l ?/ //\_‘.
¢ I, AL

NP,
.

P',L

[T (wike LdB APY Y,

‘ l \AA\ /')

C ——t,

7

-

Signature: ﬁlkwa_ 74 o /Wf"j} -

Countersigned:

Date: :(;//A/%{

Date:




OSRIRF 10/12/37

Page 3 of 5
- PRELIMINARY ASSESSMENT
INFORMATION REPORTING FORM
Dater _ ‘i ey 10, 1 2%
Site Name: T 6{\'\ (O TIRY C g 15y TDD: 40 -<==2n-7|

!

Notes (Periodically indicate time of entries in military time):

Quo: (ounmgel  (CeipA 1S QN IRE NMORTE Swae, OF

. R M BB

AT G- Aciies voan Baes <ding STYATIGG - Pliuans” " (\UQ’S
JERA] _AT0ANDS (T g)

/PTD\.\)A\‘LvVL“\‘HF WEET = A,

Peods ey =nofrs

SR FuoM WY G ARE LATED oA TOR pE A

Py Peoleesy 14 EENCEN Oad IME Mo inidal

Q\pt‘ b T TN A YO £ - T o W VAR O 0T R -

\")ﬁ{h\pi-\mj—mm_«\ B AcressbBld. (AW DEALTWSINP

A hOeay YW SgevoT

MEALE<T L8<pinic®. OA) AT OAS, STUFFT - Tediiia

GV;AV-\L NMEYT YOAND TThiN e OF ) AU PEAL T

T

STOUM Ofavas AT THE WASE OF  THE Cosniw

CLUA Dy 0Ps i e W o

Lo gt (gl AP L O(ATE N On) Anyiina) T ,l‘l,‘.,(\

BT, SLOM v Todeaie o MOiToblue Wit OASELEO
MoKt K Am NP E OF )
Q) Quenot PLopte Ty (Lamwied B3 Tangd SALC Fidg

MO e Yo il ate  THE WM AME - OF  YHe PR

A oM DAL AGE DTl W AD OBSTAUTY Ao

- SN ATHCE LAY DAPP e TWHE @v’lwﬁu}ig ~ PARA LI

4

Signature: 2;-., 2 U Py Lo o “g 7 2 Date: [l ///)/?71
< /‘ A
Countersignature: )

Date:




OSRIRE 10/12/37

Page 4 of 5
- PRELIMINARY ASSESSMENT
- INFORMATION REPORTING FORM
Date: ‘v fMmMAFA » -~ LiGCy
Site Name: LN Limn, Tuef (4wl TDD: _ (1) - BR2I0- |

Notes (Cont'd):

T YuE Ppiso J“Ouwu b TR MGRUT duuoEE

WD STowa OWALGS AT DM AT 9 AT LA<F rn

PLOPTLI.  TWE GOEN ALBA O TNE Ny TH oF

AN QLQD)L\LLN RAAR UST) Yo E\”—a@ LRIV
oL T MA N OLACG, - THEWE AUE 0 \,L@%H/\‘iuﬁ/\(

PALYE AT D (00 INE DAMZ SO0 AT A Ac, TAM

\

Ovley  TNT TYANEW  PAWC AC K ss THE <HupiT .

<

—

Attach additional sheets if necessary. Provide site name, TDD number, signature,
and countersignature on each.

ngnature' 24 sw2-A Picko ,%Méﬁ) Date: {/(/// 0/?7

Countersignature: Date:




" PRELIMINARY ASSESSMENT

OSRIRF 08/22/36
Page 5of §

INFORMATION REPORTING FORM

>

Date: \i,am el 10 19%F

Site Name: _| ™M [ h TN (LU

Photolog:

Frame/Photo
Number Date Time Photographer
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